o

Recent Results from the Fermilab FOCUS Experiment =g

FOCUS Beamline and Spectrometer Search for a Strongly Decaying
Neutral Charmed Pentaquark

Photon Converter

FOCUS uses a photon beam from bremsstrahlung of a 300 GeV beam of
electrons and positrons. The electrons and positrons were produced using Double Band !

an 800 GeV proton beam extracted from the Fermilab Tevatron. Photon Beam _ , : _ 0/ .

' Flux Gathering Theoretically, the existence of multiquark states, like the ©_(cuudd), as an observable bound ijzsooo_ v s 381
lele energy of the photon beam for triggered events range f1.'om S0 to 300 GeV Quadrupoles state is inconclusive. The H1 Collaboration reported evidence of a S=0 charmed pentaquark 3 [ | o
with a mean of 180 GeV. The angular spread of the beam is about 1 mrad at Momentum state decaying to D p at a mass of 3099+3+5 MeV/c?. We search for the @’ (cuudd) pentaquark gmm_ S e
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again after bremsstrahlung with a shower detector. An electromagnetic calo- S]‘;li;';tl'zsg < Neutral < A decay vertex detachment requirement gives clean samples of the decays D° - Kn*, Kn*n'n, T

rimeter near the end of the spectrometer measured the energy of uninter-
acted photons.

Dump and D* — Kn'n*. The D™ are obtained from D™ — D% _. The selection criteria were chosen to M(D') - M(D') -m_ GeV/e®
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maximize S/VB. The signal, S, comes from Monte Carlo simulation. The background, B, is & e a5, 130
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Charm particle The key to separating clean charm signals from non- Recombining obtained from wrong sign data (D"*p) over the entire mass range (threshold to 4 GeV/c?). This ~1::ZZM(25 e
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To compare to other experiments, the limits on yield must be con-
verted to limits on production times (unknown) branching ratio. We
choose to ratio the © ° production cross section to the D meson pro-
duction cross section from which it is reconstructed. [.e. we determine
0(0_°)xBR(© °*—Dp)/o(D’) and o(6_°)xBR(6_*—D*p)/o(D").

Beam  IMagnetic conversions are rejected. 20 |

Direction This is done with scintillators in L
the target region, two scintillator
hodoscopes downstream of the
target and a hadronic calorimeter.
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Trigger pw.c.  Hodoscope ‘ ‘ | 6.5x10° events were collected in The production characteristics is by far the largest source of system-
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model where the pentaquark is represented by a charm baryon with
an adjusted mass and zero lifetime. To account for the effects of the
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